Assessment of gene expression profiles in primary and secondary zoospores of Plasmodiophora brassicae by dot blot and real-time PCR.
Information on the molecular basis of pathogenicity of the clubroot pathogen Plasmodiophora brassicae is very limited. Although the sequences of more than 100 P. brassicae genes are available in GenBank, their expression and regulation are largely unknown. In this study, specific primers were designed and used to amplify genomic fragments of 118 P. brassicae genes that represent all database-available proteins and ESTs. The PCR products were blotted on membranes and hybridized with digoxigenin-labeled double-stranded cDNA, derived from either primary or secondary zoospores of P. brassicae. The same primers were also used in real-time PCR against the single-stranded cDNA synthesized from the two types of zoospores. Both dot blot and real-time PCR identified up- and down-regulated genes and the correlation between these two techniques was confirmed. Real-time PCR indicated that 58 genes were up-regulated in the secondary zoospores relative to the primary zoospores, whereas 55 were down-regulated. These data suggest that different mechanisms are utilized by the pathogen in causing primary and secondary infections. The expression patterns of genes with known or putative functions suggest the relative importance of these genes during pathogenesis. In contrast, highly expressed or regulated genes with unknown function can be further studied in identifying pathogenicity factors.